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Abstract 

Background: Hospital discharge data is routinely collected in Finland and it is an invaluable source of information 
when assessing injury epidemiology as well as treatment. The database can be used when planning injury 
prevention and redirecting resources of the health care system. Most recently our hospital discharge register has 
been used to assess the incidence of surgical treatment of common fractures. This study was aimed to evaluate 
the coverage and accuracy of the Finnish National Hospital Discharge Register (NHDR) focusing on hip fractures. 
In other words, patients hospitalized for a pertrochanteric hip fracture were used to assess the validity of the NHDR. 

Methods: The validity of the NHDR was assessed by comparing the data in hospital discharge register with the 
original patient records and radiographs in three separate hospitals; Tampere University Hospital, Hatanpaa City 
Hospital of Tampere, and the Central Hospital of Kanta-Hame. The study analysis included 741 patients hospitalized 
due to pertrochanteric hip fracture between 1 st January 2008 and 31 st December 2010. 

Results: The diagnosis was correctly placed on 96% (95% CI: 94 to 97%) of the 741 patients when radiographs 
were used as golden standard. The procedural coding had coverage of 98% (95% CI: 96 to 98%) and an accuracy of 
88% (95% CI: 85 to 90%). The coverage of the external cause for injury was found to be 95% (95% CI: 94 to 97%) 
with an accuracy of 90% (95% CI: 87 to 92%). 

Conclusions: Our results show that the validity of the Finnish NHDR is excellent as determined by accuracy of 
diagnosis and both accuracy and coverage of procedural coding and external cause for injury. The database can be 
used to assess injury epidemiology and changes in surgical treatment protocols. 



Background 

The National Hospital Discharge Register (NHDR) is 
statutory, computer-based register in Finland including 
all hospitalization data in the country since 1967. Cur- 
rently it contains data on almost 70 variables including a 
personal identification number, age, sex and domicile of 
the subject, place and cause of injury, duration of hos- 
pital stay, diagnoses, and procedures performed during 
the hospital stay. 
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The Finnish NHDR has been valuable and widely used 
in epidemiological studies on sports and other injuries, 
and more recently when describing incidence of surgical 
treatment [1-5]. A few studies have investigated the vali- 
dity, i.e. coverage and accuracy of the register with regard 
to diagnosis [6-9]. In a recent review, Sund compiled all 
studies concerning the quality of the Finnish NHDR and 
found it to be a valid source of information [10]. 

We previously investigated the coverage and accuracy 
of diagnosis in the Finnish NHDR and found that con- 
cerning the diagnosis of the cruciate ligament injury of 
the knee the NHDR had coverage of 92% and an accu- 
racy of 89% [8]. Other previous studies observed that 
the accuracy of pelvic and hip fracture diagnoses ranged 
from 95% to 98% [6,7]. 
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As noted above, in addition to the diagnoses placed dur- 
ing the hospitalization, the Finnish NHDR contains infor- 
mation on procedural coding, external cause for injury 
and type of injury or accident. However, when conducting 
register-based epidemiological studies on injuries it is of 
utmost importance that coverage and accuracy of these 
variables are well assessed. 

Currently, studies on the validity of procedural coding 
and external cause for injury are scarce [6], and to our 
knowledge no previous study has focused on assessing the 
validity of procedural coding after implementation of the 
Nomesco (Nordic Medico-Statistical Committee) proced- 
ure classification in 1996. 

In this study we assessed the validity of the Finnish 
NHDR in relation to the diagnosis, procedural coding and 
external cause for one specific injury (pertrochanteric hip 
fracture) by determining the coverage and accuracy of 
these parameters in three Finnish hospitals. Pertrochan- 
teric hip fracture was considered suitable for our purposes 
because it is a common, surgically treated injury. 

Methods 

The study sample included three level one to three trauma 
hospitals in Finland: Tampere University Hospital (level I), 
Hatanpaa City Hospital of Tampere (level III), and the 
Central Hospital of Kanta-Hame (level II). Patients 
18 years or older were included. In Finland, register-based 
studies do not require the approval of ethics committee by 
legislation. However, all register studies that utilize any 
confidential medical information such as patient charts 
and radiographs, require an approval of the corresponding 
institution or hospital. These permissions were obtained 
from all hospitals that participated our study. 

The sample was obtained by selecting from the NHDR 
all patients with a diagnosis of pertrochanteric hip frac- 
ture admitted alive to any of the three study hospitals 
between 1 st of January 2008 and 31 st of December 2010. 
All re-hospitalizations due to either rehabilitation, med- 
ical or surgical complications were excluded based on 
the original medical records and thus only primary hos- 
pitalizations after the initial injury were included into 
the study. We used the International Classification of 
Diseases 10 th edition (ICD-10) code S72.1 [11]. After 
1996 all procedural coding in Finland has been done ac- 
cording to a Finnish version of Nomesco procedure clas- 
sification and so Nomesco procedural coding was used 
in this study. The main outcome variable in the study 
was assessed by comparison of data from the NHDR to 
the original patient charts and x-ray archives. 

As noted above, the Finnish NHDR is a mandatory na- 
tional register for all of our hospitals encompassing private, 
public, and other institutions. The NHDR is collected 
and maintained by the National Institute for Health and 
Welfare, Helsinki, Finland. 



After the sample was collected, all selected cases were 
evaluated by going through the patient chart, and x-rays 
taken both pre- and post-operatively. Accuracy of the 
diagnosis was assessed by examining pre-operative x- 
rays and determining the type of the hip fracture (frac- 
ture of the femoral neck, pertrochanteric fracture or 
subtrochanteric fracture) and then comparing the result 
to the type of the fracture (diagnosis) recorded in the 
hospital register. Coverage of the procedure coding was 
determined by reading through the medical records and 
radiographs to find the patients who had undergone 
surgery. It was then determined how many of these pro- 
cedures were recorded into the NHDR. Accuracy (di- 
chotomy right/wrong) of the procedural coding was 
assessed by examining the post-operative x-rays and de- 
termining the type of fixation used and then comparing 
to the type of fixation (procedure code) in the NHDR. 

Coverage of the external cause for injury was exam- 
ined by comparing the number of patients who were in- 
jured (and had a diagnosis of a pertrochanteric fracture) 
to the number of patients who had an external cause for 
injury recorded on the hospital discharge register. Ac- 
curacy of the external cause for injury was assessed by 
going through the medical records and determining the 
mechanism of injury (for example a fall) and then com- 
paring it to the external cause for injury recorded on the 
hospital register. 

All of the results were expressed as a percentage with 
95% confidence interval (CI). 

Two experienced physicians (T.T.H. and V.M.M.) exa- 
mined the patient charts and radiological findings sepa- 
rately. In case of a disagreement, consensus was reached. 
If there was an unresolved radiological finding, the result 
was resolved by the expert opinion of the radiologist who 
had originally evaluated the radiological images. 

Results 

According to the sample taken from the above noted 
three individual hospitals a total of 1,112 hospitalizations 
with a primary or secondary diagnosis of pertrochanteric 
hip fracture were identified during the study period. As 
only the primary hospitalizations were included into the 
study sample comprised 741 cases. Majority of patients 
were female (n = 509, 69%) The mean age of patients 
was 81 years. Men were younger (mean age 76 years) 
than their female counterparts (mean age 83 years). 

Most (n = 729, 98%) of the 741 patients with a per- 
trochanteric hip fracture were operated on. Of the 
non-surgically treated patients (n = 12, 2%), two re- 
fused surgical treatment and 10 died prior surgery. 

A pertrochanteric hip fracture was coded as diagnosis in 
all of the 741 (100%) patients (inclusion criterion). Accor- 
ding to the radiological assessment, the NHDR diagnosis 
was accurate on 709 of the 741 patients resulting in an 



Huttunen et al. BMC Musculoskeletal Disorders 2014, 15:98 
http://www.biomedcentral.com/1471-2474/15/98 



Page 3 of 4 



accuracy of the diagnosis of 96% (95% CI: 94 to 97%). The 
remaining 32 fractures were falsely registered: 24 (75%) 
of these were actually fractures of the neck of the femur, 
5 (16%) were subtrochanteric hip fractures and 3 (9%) 
were fractures of the shaft of femur. 

A procedural code was found on 711 of the 729 patients 
of who had undergone a surgical procedure. The coverage 
of the procedural coding was therefore 98% (95% CI: 96 to 
98%). The reasons for not registering a surgical procedure 
into the NHDR were not uniform and therefore we were 
unable to further categorize these 18 cases. Most com- 
monly the reason was that the patient was transferred 
from the surgical ward into another ward because of a 
medical reason (for instance after suffering heart failure 
or infection) and the surgical procedure was later per- 
formed while being on a non-surgical ward. 

Of the 711 patients with a procedural code recorded on 
the NHDR, 10 died soon after the surgery and did not 
have x-rays taken after the operation. Therefore it was not 
possible to validate these cases. Of the remaining 701 pa- 
tients 616 had a correct code. The accuracy of the proced- 
ural coding was therefore 88% (95% CI: 85 to 90%). The 
remaining 85 procedures were erroneously registered into 
the NHDR. Internal fixation of fracture of neck of femur 
with nail or screw (NFJ50) was wrongly used in 1 case. In- 
ternal fixation of fracture of upper part of femur with slid- 
ing hip screw (NFJ52) was wrongly used in 24 cases. 
Internal fixation of fracture of upper part of femur with 
trochanteric nail (NFJ54) was wrongly used in 57 cases. 
Internal fixation of fracture of other parts of femur 
(NFJ62) was wrongly used in 3 cases. The most common 
errors were to mix procedures NFJ52 and NFJ54. 

An external cause for injury was registered on 707 of 
the 741 patients resulting in coverage of 95% (95% CI: 94 
to 97%). Of these 707 patients with an external reason for 
injury 635 had a correct code registered on the NHDR 
resulting in an accuracy of 90% (95% CI: 87 to 92%). 

Discussion 

Data collection in Finnish hospitals is statutory and there- 
fore performed routinely for all hospital admissions. The 
collected data should be readily usable for epidemiological 
research and in fact numerous reports have been pub- 
lished utilizing this data. However, no previous research 
has been made in attempt to validate the coverage and ac- 
curacy of the procedural coding in the NHDR, although 
in general the coverage and accuracy of diagnosis in the 
Finnish NHDR have been found to be good [10]. 

In this study we assessed the validity of diagnosis, pro- 
cedural coding and external cause for injury in hospitali- 
zations after a pertrochanteric fracture of the femur. 
Accuracy of diagnosis and both coverage and accuracy 
of procedural coding and external cause for injury were 
found to be excellent. 



Pertrochanteric hip fracture was selected because prac- 
tically all cases undergo surgery and therefore result in 
hospitalizations with procedure coding registered into the 
NHDR. Furthermore, according to the recommendations 
of use of the ICD-10, whenever injury coding (S00-T98) is 
used it is obligatory to use the external causes for morbid- 
ity and mortality (V01-Y98) to try and classify the environ- 
mental events and circumstances leading to the injury 
[11]. Thus, in our study during one hospitalization period 
it was possible to assess information of the use of these 
three individual variables. 

Pertrochanteric hip fracture is an injury that requires 
swift treatment [12]. It is common practice in Finland that 
surgeons dictate the course of procedures including pro- 
cedural coding after the operation. It is possible that work 
done during uncomfortable hours increases the inaccur- 
acy of procedural coding. There are no studies comparing 
the validity of procedural coding in the NHDR between 
elective and acute surgical procedures. Pertrochanteric hip 
fracture can be surgically treated by using various surgical 
approaches, which also increases the risk for inaccuracy. 
In this regard our results of 88% accuracy of procedural 
coding can be considered excellent. 

In our previous study on validity of anterior cruciate 
ligament injury diagnosis, we found the diagnosis coding 
to have both good coverage (92%) and accuracy (89%) 
[8]. In addition, Luthje and coworkers took a sample 
from the NHDR in 1988 by selecting all patients (n = 
1,212) hospitalized due to pelvic fracture [7]. They then 
validated the diagnosis by selecting every tenth case ran- 
domly and reviewing the case medical records against 
the data on the NHDR. Accuracy of diagnosis was found 
to be very high, 97%. 

Our current result on accuracy of diagnosis of 96% is 
well in line with our own previous results with anterior 
cruciate ligament injury (92%) and with the findings of 
Luthje and coworkers (97%). The true coverage of the 
diagnosis could not be assessed in our present study, as 
the diagnosis code S72.1 was a selection criterion for the 
study population. Assessment of coverage of diagnosis 
would have required a different study setting and there- 
fore our principal aim was to assess the coverage and 
accuracy of procedural coding. 

We are not aware of any recent study trying to assess 
accuracy of diagnosis and both accuracy and coverage of 
procedural coding and external cause for injury in the 
Finnish or any other NHDR. In a Norwegian study, Loftus 
and coworkers found that there were major variations in 
registering diagnosis in different hospital discharge regis- 
ters and questioned their reliability [13]. In a recent re- 
view, Ludvigsson et al. found that the Swedish National 
Inpatient Register had excellent injury diagnosis coding 
with a high reporting rate for external cause for injury 
[14]. In Finland Keskimaki and Aro took a random sample 
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of 2,285 cases from the Finnish NHDR including all differ- 
ent reasons for hospitalizations in the year 1986 and com- 
pared this data to the individual medical records. The 
diagnosis was found to be accurate in 95% of cases but 
procedural coding was quite inaccurate (70-78%). Coding 
for external cause for injury was also poorly placed (64%). 
It has to be remembered, however, that the study was 
done in 1986 and the register used the ICD-8. The devel- 
opment of the NHDR, introduction of the ICD-10 coding 
system and better schooling in their use are likely to ex- 
plain the major differences to our current results. 

Although orthopedic surgeons may concentrate more 
on outcomes of surgical procedures, the validity of the 
NHDR could be increased further by personal feedback 
and education in using the NHDR. Thus, we suggest 
that more resources should be put into education and 
proper use of procedural coding including surgeons in 
training. This will help in assessing the future trends in 
common musculoskeletal injuries and their treatment. 

Conclusions 

We found that the accuracy of diagnosis and both accuracy 
and coverage of procedural coding and external cause for 
injury in the Finnish National Hospital Discharge Register 
are excellent. The register can be used as a reliable source 
of information especially in epidemiological studies of 
injuries. 
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